Effect of cyclosporin A on human bone marrow granulocyte-macrophage progenitors with anti-cancer agents.
Cyclosporin A (CyA) overcomes P-glycoprotein (P-gp) associated multidrug resistance (MDR). P-gp expression is frequently observed among, not only various cancer cells, but also several normal tissues including bone marrow progenitor cells. These findings lead us to examine whether CyA enhances the myelotoxicity of anti-cancer agents. Bone marrow mononuclear cells were incubated with anti-cancer agents (vincristine, VCR; doxorubicin, ADM; etoposide, VP-16; cytarabine, Ara-C; methotrexate, MTX) and a concentration of CyA (0.5, 5.0 micrograms/mL). The methylcellulose assay for granulocyte-macrophage progenitors (CFU-GM) was conducted using the post-treated cells. There was no significant toxicity for marrow CFU-GM formation after 72 h incubation with CyA (84-108% of control). The inhibitory concentration that reduced colonies by 50% (IC50) was 12 nmol/L for VCR, 6 nmol/L for ADM, 220 nmol/L for VP-16, 15 nmol/L for Ara-C and 35 nmol/L for MTX, respectively. For VCR, ADM and VP-16, the number of CFU-GM was unchanged with the addition of CyA at 0.5 microgram/mL concentration. In contrast at 5 micrograms/mL CyA, the number of CFU-GM (% of control) was reduced significantly (P < 0.05 or P < 0.01). With MTX and Ara-C, the number of CFU-GM was unchanged after addition of CyA, even at 5 micrograms/mL concentration. We conclude CyA may therefore enhance cytotoxic drug sensitivity in MDR tumor cells at a clinically achievable concentration (0.5 microgram/mL) without marrow toxicity.